Food is an important factor for the survival of juvenile fish. Knowledge of the diet of co-existing species helps clarify their relationships with each other. A number of Mugilidae species are known to co-exist in estuarine systems, raising the question of whether they compete for food resources. The feeding behaviours of five juvenile Mugilidae species were studied in the estuaries of Strymonikos (North Aegean Sea) using stomach content analysis. It was found that the species Chelon labrosus, Liza saliens and Mugil cephalus presented high feeding activity during summer and autumn and L. ramada and L. aurata during winter and spring. The diet overlap between the species was generally moderate to low and the pair L. saliens -M. cephalus exhibited the highest overlap in Richios estuarine system. The species do not appear to compete for common resources, probably because there is not always a spatiotemporal overlap, enough food is available or they exploit different resources. Four out of the five species exhibited similar patterns of feeding strategies with varying levels of specialization at an individual level and a rather generalized pattern at the population level. This more generalized feeding strategy may permit them to co-exist. Only M. cephalus showed a more specialized feeding behaviour, with a strong preference for microalgae. The absence of a general pattern for the trophic levels according to seasons, sizes or locations, also imply the opportunistic character of the species. Both season and fish size influenced the variation in the diet composition.
I N T R O D U C T I O N
The species of the Mugilidae family occur in tropical, subtropical and temperate regions. They are euryhaline and are often found in coastal areas and lagoons. They reproduce in the sea, and the juveniles approach the shore and enter lagoons and rivers, where they grow. They are commercial species that contribute to Mediterranean fisheries. Eight Mugilidae species occur in the Mediterranean Sea (Froese & Pauly, 2010) of which five occur in Strymonikos Gulf, in the North Aegean Sea (Greece).
Examples of the life aspects of the Greek Mugilidae species studied include seasonal occurrence, size distributions (Koutrakis et al., 1994; Koutrakis, 2004) and phenotypic affinities and short-term seaward migration (Katselis et al., 2006 (Katselis et al., , 2007 . Koussoroplis et al. (2010) investigated diet, specifically the nutritional importance of minor dietary sources for Liza saliens during settlement. Studies dealing with Mugilidae diet exist for the rest of the Mediterranean (e.g. AlbertiniBerhaut, 1978; Gisbert et al., 1995; Bartulović et al., 2007 Bartulović et al., , 2009 and their feeding habits are also reviewed by Brusle (1981) and Cardona (2016) . However, information regarding feeding during juvenile stages in the Mediterranean is sparse (Albertini-Berhaut, 1978; Cardona, 1999; Bartulović et al., 2009) .
Studying the feeding behaviour of fishes is important to clarify the role of species in food webs and ecosystems, the consequences of introduced or invader species, ontogenetic shifts and interspecific relations (reviewed by Stergiou & Karpouzi, 2002) . Dietary information is necessary to estimate trophic level and ecosystem modelling (e.g. Christensen & Pauly, 1992) . For species with economic value, identifying the preferred prey of juveniles is essential to improve production (Ingram & De Silva, 2007) and manage fish stocks. Knowledge of juvenile feeding behaviour is important because food, among other factors, determines their survival and growth. For commercial fishes it is important also to know if their diet contains species that are potentially toxic, as for example Liza sp. in a large Spanish coastal lake consumed high concentrations of microcystins, higher than the levels for safe consumption by humans (Romo et al., 2012) .
Mugilidae are an interesting example of co-occurring species. Their successful co-occurrence might be attributed to distinct feeding habits or migration patterns. The structure of the grey mullet assemblages of the Western Mediterranean estuaries reflects competitive interactions at the fry stage (Cardona et al., 2008) . In the coastal lagoons of Strymonikos Gulf, a relatively large number (five) of Mugilidae species coexist. We hypothesized that complex competitive interactions occur in relation to their diet. The aim was to examine the feeding behaviour of the juveniles of five coexisting Mugilidae species in the estuarine systems of Strymonikos Gulf and look for possible competition. Estuaries are important areas for Mugilidae species, especially juveniles (reviewed by Koutrakis, 2016) . Additional objectives were to study: (i) the seasonal and spatial dietary variations; (ii) the feeding strategy of individual species; (iii) whether the species depend on a common food source and show diet overlap; and (iv) to see if there is behavioural plasticity within species by comparing different estuarine systems, seasons and sizes. We hypothesized that the diet overlap will be rather low within species that coexist in the same estuarine system during the same time. We expected that L. aurata will be the most competent species and will have the most generalized diet, as it is present most of the time in the estuarine systems (Koutrakis, 2004) . Stomach content analysis was done, which offers higher taxonomic resolution analysis compared with more modern and less laborious and time consuming techniques (e.g. stable isotopes), thus it is suitable to compare the diet of species that co-occur and might use common resources.
M A T E R I A L S A N D M E T H O D S

Study area
Strymonikos Gulf is situated at the north part of the Aegean Sea and occupies an area of about 540 km 2 ( Figure 1 ). This gulf is one of the richest fishing areas in the North Aegean Sea. The fish diversity in the Strymonikos estuaries is among the highest in the Mediterranean Sea, with 55 species (belonging to 20 families) (Koutrakis et al., 2000) . The water depth does not exceed 80 m. The gulf is affected by freshwater input from the Strymon and Richios Rivers, which are the main sources of nutrients as well as domestic and agricultural pollutants into the sea (Stamatis et al., 2001 . The current study was conducted in the estuarine systems of the two main rivers that flow into Strymonikos Gulf. Strymon, one of the most important rivers in Northern Greece, has its source in Bulgaria and it flows to the northern part of Strymonikos Gulf, forming a small lagoon and several channels. The second river, Richios, drains from Lake Volvi (Greece) and flows to the western part of the gulf, where it creates a small estuarine system. Both rivers are ecologically important sites according to the Greek habitat project Natura 2000, and Richios is also part of the Lake KoroniaVolvi Ramsar site. The riparian vegetation consists of Salix alba and Populus alba galleries, while the submersed vegetation includes aquatic macrophytes. The substrate at the mouth of both rivers is mainly gravel and sand. Seasonal variations in water temperature (ranging from 7.9 to 29.48C) and the dissolved oxygen (ranging from 1.95 to 14.2 mg l 21 ) are obvious in both areas. The salinity varies according to the location of each sampling station, with lower values (0 -13) in the main stream (stations S1 and S3) and higher values (4 -35) in the estuaries (stations S2 and S4) (Koutrakis et al., 2000) .
Sampling procedure
Sampling was conducted monthly during the period of September 1997 to May 1999 at four stations: two stations with different salinity gradients (one at the mouth and one in the course of each river) for each of the two estuarine systems of the Strymonikos Gulf, Richios and Strymon (Figure 1) .
The fish were collected using a bag seine net (length 20 m, height 1.5 m, gill net mesh size 2 mm knot to knot) in water depths of 0.5 -1.2 m. The fish were placed in a 6% neutralized formalin solution and were transferred to the laboratory, where they were identified to species level according to Cambrony (1984) and their total length (TL, mm) was measured. The stomachs were extracted and kept separately in a 6% neutralized formalin solution for diet analysis.
Diet analysis
Cumulative prey curves were constructed for each species to examine whether the number of stomachs examined was sufficient to describe the diet. These plots were created with PRIMER (Clarke & Gorley, 2001 ) using 999 permutations to ensure the samples were in random order (Campo et al., 2006) . Linear and non-linear regressions were fitted to the curves, and because the coefficient of variation (R 2 ) of the non-linear model was higher than that of the linear model, the curves were assumed to reach an asymptote (Castriota et al., 2005; Campo et al., 2006) . Therefore, the number of stomachs examined was sufficient for the description of the diet.
To determine the importance of each food category in the diet of each species, the per cent volume (%V) and the frequency of occurrence (%FO) (Hyslop, 1980) were calculated. The percentage volumetric composition (%V) is the volume of a food category divided by the total volume of all food categories in the stomach. It is expressed as a percentage after pooling the stomach contents of all specimens for each species separately. The percentage volumetric composition Fig. 1 . Map of the sampling area with the sampling stations indicated: S1 and S2 in the Strymon estuarine system and S3 and S4 in the Richios estuarine system. In the top left the broad sampling area is marked in a box on the map of Greece.
was calculated for each species for each estuarine system, for each season, and for each size class. The fishes were grouped into three size classes (I: ,30 mm, II: 30 -50 mm, III: .50 mm). The number of the size classes was selected as a compromise so that each class had enough samples for the analysis.
The frequency of occurrence (%FO) is the percentage of stomachs in which an undigested food category was present. Stomachs with digested contents were discarded from all analyses. The vacuity index (VI%) was estimated for each species as VI% ¼ (number of empty stomachs)/(total number of stomachs examined) × 100 (Hureau, 1966) . The fullness index was estimated using the subjective scale of Lebedev (1946) , with 0 for an empty stomach and 5 for a full stomach. The mean fullness index was calculated per species, estuarine system and season separately.
Data elaboration
The diet overlap between the different species was calculated using Schoener's overlap index, a robust measure of diet similarity (Wallace, 1981) :
where p xi and p yi are the proportions of food item i in the diet of species x and y, respectively, and n is the number of food categories (Schoener, 1970) . The index takes values from 0 (no overlap) to 1 (total overlap). The index was calculated for each pair of species that co-occurred in each estuarine system in each season.
To describe the main sources of variation, a correspondence analysis, a suitable ordination method for community ecological data was used (Digby & Kempton, 1987) . This was done separately for the number of food items and for the fullness index of fish captured by species and sampling season (matrix of 5 species × 4 seasons). The effect of size class, season and species on the total volume of consumed food, was tested with a general linear model (glm) analysis. For both of the above-mentioned analyses samples from the different estuarine systems were pooled, as the sampling size was not always adequate to perform the analysis separately for each system. All above statistical analyses were performed using SPSS v. 18.
To test how the different variables (species, estuarine system, size and season) explained the variation in diet composition (matrix with volumetric contribution of all food items) permutation multivariate analysis of variance (permanova) was conducted using the 'adonis' function from the package 'vegan' in R (R Development Core Team, 2012) , with 1000 permutations and method 'bray'.
To test whether detritus and microalgae were accidentally consumed while preying on other benthic items, linear regressions were done between the benthic food items collectively (Amphipoda, Chironomidae, Decapoda, Polychaeta, other worms, unidentified insects and other macroinvertebrates) and detritus and microalgae, respectively.
To search for differences in the feeding activity between the two different salinity locations in each estuarine system, the fullness index between the station with the low salinity (St. 1 and St. 3) and high salinity (St. 2 and St. 4) was compared per each species and for all species together, taking into consideration the season. General linear models were used for these analyses that were conducted using RStudio (RStudio Team, 2015, Version 0.98.932) .
The feeding strategy of the studied species was illustrated with the aid of the Costello method (modified by Amundsen et al., 1996) in a diagram with the prey-specific abundance (%Pi) on the y axis and the frequency of occurrence (FO) (range 0-1) on the x axis. The prey-specific abundance P i of each food item i was calculated as P i = S i / S ti × 100, where S i ¼ the total volume of food item i in all stomachs and S ti ¼ the total stomach content volume only of those stomachs in which food item i is included. This illustration method provides information on prey importance, feeding strategy, and contribution of the food items in the niche width, through the position of food items in the two-dimensional plot, and it shows whether the feeding strategy is specialized or generalized. The diagonal axis from the lower left to the upper right corner is a measure of prey importance for the population. The vertical axis represents the feeding strategy in terms of specialization or generalization. The diagonal axis from the upper left to lower right shows the contribution of food items to the niche width.
The trophic level (TROPH) per season for each estuarine system for each species is based on the following equation (Pauly et al., 1998 (Pauly et al., , 2000 :
where TROPH j is the fractional trophic level of prey j, DCij is the fraction of prey j in the diet of i, and G is the total number of prey species. The TROPH for each species was estimated from the V% contribution of each food item in the species diet using the quantitative routine of TrophLab (Pauly et al., 2000) . The TrophLab's default trophic levels for the food items were used. More information about how the trophic levels are attributed to the prey items can be found in FishBase and the FishBase Book (Froese & Pauly, 2010) . The trophic level for each individual and then the mean value for each season, location and species was calculated. The mean values for each size class for each species (using samples from all seasons and locations) were also calculated. To compare the mean trophic levels among the above-mentioned groups Kruskal -Wallis (when .2 groups) or Mann -Whitney -Wilcoxon (when 2 groups) test was used, as the data were not normally distributed. To test how season and size class explain the variation in trophic level, general linear models were used per species and per system. Similar models were also used to test the effect of size class and season on explaining the variation in individual food items per species and system, when those food items seemed to have a trend with size or season. These analyses were done in R.
R E S U L T S
Sample
All five Mugilidae species that occur in Strymonikos Gulf were caught: thicklip grey mullet Chelon labrosus (Risso, 1827), thin-lip grey mullet Liza ramada (Risso, 1827), golden grey mullet L. aurata (Risso, 1810), leaping mullet L. saliens (Risso, 1810) and flathead grey mullet Mugil cephalus (Linnaeus, 1758). A total of 823 specimens was examined. Their total length ranged from 14 to 130 mm (Table 1 ). The vacuity index from all the specimens together was 28.19%. Liza aurata had the lowest vacuity index (18.15%), and M. cephalus had the greatest (41.21%).
Diet composition
In total 15 main food items were recorded in the species' stomachs. The species' diets mostly included amphipods, macrophytes, detritus, unidentified insects, microalgae and copepods (Tables 2 & 3) . The results of the permanova showed that all factors, i.e. species, season, estuarine system and size, explained the variation (P ¼ 0.001) in the diet composition (Table 4 ). The same was also true when permanova analysis was done separately per species.
The diet composition differed according to season and estuarine system (Table 2 ). The diet of C. labrosus included mostly amphipods (≤73%V in autumn), macrophytes (≤58%V in spring), unidentified insects (≤47%V in summer) and detritus (≤39%V in summer) in Strymon; in Richios, it consumed mostly microalgae (≤58%V in autumn and 85%V in winter but only two specimens were analysed in that season), macrophytes (≤45% in spring), amphipods (≤42%V in summer), Cirripedia (≤34% in spring) and detritus (≤34%V in autumn).
The species L. aurata in Strymon consumed mainly mysids (≤54%V in spring), followed by unidentified insects (≤51% in winter) and amphipods (≤34%V in autumn). In Richios, it consumed copepods (≤46%V in winter), Chironomidae Table 1 . Number of specimens (N) examined, vacuity index (VI%) and total length (mean + standard deviation, minimum and maximum values; TL, mm) of each Mugilidae species collected during the current study, per species, season and estuarine system and mean from all specimens per species.
Species
Estuarine system Season N Vacuity index Total length (min-max) Total length (mean + + + + + SD) (mm) Continued (≤29% in spring) and other insects (≤21% in winter), while the few specimens caught in autumn had consumed almost exclusively unidentified insects (97%V). Liza ramada at both study sites showed a preference for unidentified insects (≤95%V in autumn in Strymon and 64%V in summer in Richios), but in Strymon, it also consumed a high percentage of copepods (≤91%V) in winter and microalgae (≤43%V) in spring.
The preferred food items for L. saliens in Strymon were oligochaetes (≤70% in winter), amphipods (≤55%V in autumn) and macrophytes (≤35%V in summer). In Richios, the species showed a tendency for microalgae (≤77%V both in summer and autumn).
Mugil cephalus also showed differences in its diet between the two regions, as it consumed mostly unidentified invertebrates (39%V in autumn) and copepods (60%V in winter) in Strymon; in Richios, it consumed microalgae almost exclusively in summer and autumn (≤99%V), and it consumed detritus (≤56%V) in winter.
The frequency of occurrence (FO%) of food items on some occasions was in accordance with their volumetric composition, for example, for microalgae in M. cephalus (100% FO and 96 -99%V in summer and autumn in Richios) and in general terms for the food items consumed by L. aurata. However, the food items with the highest frequencies of occurrence (FO%) were not always the same as those with the highest volumetric contribution to a species' diet. For example, although microalgae was found in all stomachs (100%FO) of C. labrosus during autumn in Richios, the corresponding contribution in volumetric composition was lower (58%V). The opposite was recorded for other food items with higher volume, such as oligochaetes in the diet of L. saliens in winter in Strymon (70%V, 33%FO). No linear correlation between the microalgae or detritus and the benthic prey was found (P . 0.05).
When the specimens were divided into size classes, the volumetric composition (V%) of their diet in most cases showed some differences according to size (Table 3) . Liza saliens and M. cephalus in Richios in particular showed a shift in microalgae after 50 mm SL, which started earlier (30 -50 mm). This is not related to seasonal differences, at least in L. saliens, as a similar consumption of microalgae was observed in both seasons when the species was present in Richios (Table 3) . Also, the glm analysis showed that only size class (P , 0.016) and not season (P . 0.328) explained the variation of the microalgae percentage composition in L. saliens in Richios. Another trend towards microalgae is also shown in C. labrosus in Richios, while L. aurata in Richios, after 50 mm SL, shows a shift towards Chironomidae (Table 3) . As glm analyses showed, in both these cases, the size class explained significantly the variation in microalgae and Chironomidae respectively, and season had no effect. Another noticeable trend is that the contribution of amphipods and mysids increased with length in L. saliens in Strymon (Table 3) , but these two were not statistically significant (as resulting from glm).
The first two dimensions in the correspondence analysis of the fullness index in relation to species and sampling season cumulatively explained 96% of the variation. The species C. labrosus, L. saliens and M. cephalus, which presented a high degree of feeding activity during summer and autumn, were grouped at the left of the graph, while the remaining L. ramada and L. aurata, which were feeding more intensely Continued during winter and spring, were grouped at the right part of the graph (Figure 2 ). The same results (not shown here) appeared when the number of food items in relation to the species and sampling season was examined. The first two dimensions explained 99% of the variation. The glm analysis performed on the total food volume showed that only the species (P ¼ 0.015) had an effect, not the season or the size class. This result indicates that the volume consumed was not influenced by the season and/or size class, but was dependent on the species. The variance in the fullness index was influenced by the different salinity station more than the season (station: P , 0.001 and season: P ¼ 0.034 in Strymon and station: P ¼ 0.012 in Richios) when all the species and seasons were accounted together and compared within each estuarine system. When we tested each species separately for each estuarine system, the different salinity station was not found to influence the fullness index (P . 0.05) in any species.
Diet overlap
The pair of species with the highest overlap was L. saliens -M. cephalus (0.771 -0.784 on a scale of 0-1) in summer and autumn in Richios. Some pairs of species exhibited a moderate overlap, such as C. labrosus -L. saliens in autumn in Richios (0.657), and other pairs had no diet overlap, such as L. ramada -M. cephalus in autumn in Strymon (Table 5 ). The results of diet overlap agree with the volumetric composition of diet (Tables 2 & 3) .
Feeding strategy
The lack of food items in the upper right section of the diagrams shows that the species L. aurata, L. ramada and L. saliens had a broader niche width (Figure 3) . At the population level, their feeding strategy was rather generalized; hence, many of their food items are concentrated in the lower left section of the diagrams. The species C. labrosus and L. saliens had some specialization at individual rather than at population level. Only M. cephalus seemed to have a more specialized feeding strategy, with a relatively stronger preference for microalgae. This preference, however, represents mostly the feeding habits of individuals of the species in Richios system, as the vast majority of individuals (N ¼ 101 in Richios vs 6 in Strymon), with food in their stomach, were caught in Richios. The points located in the upper left of the diagrams indicate specialization by the subgroups of a population. Such is the case, for example, for amphipods and mysids in the diet of C. labrosus, for Cirripedia in the diet of L. aurata and L. saliens, for vegetation in the diet of L. ramada, and for Chironomidae in the diet of M. cephalus. At the individual level, generalization was also recognized, as many food items are located in the lower half of the diagram (e.g. amphipods, cladocerans and Chironomidae in the diet of L. ramada). Most of the food items had varying levels of rarity and contributions to the niche width of each population.
Trophic levels
For the trophic levels estimated for each species per season and per estuarine system (Table 2), it seems that C. labrosus had the highest value in spring in Richios (3.29 + 0.06) and 
L. aurata in Strymon and Richios in autumn (3.20 + 0.00 and 3.20 + 0.03) while the lowest value overall was recorded for M. cephalus in summer in Richios (2.01 + 0.01). In terms of the trophic levels between different seasons, locations and species there appears to be no general pattern. Liza aurata had a nearly constant trophic level in all cases (3.02 -3.20), while variation of up to 1.15 trophic levels existed in e.g. M. cephalus, from 2.01 in summer in Richios to 3.16 in autumn in Strymon (Table 2 ). In most of the cases the trophic level did not differ between seasons for the same location and species (Kruskal -Wallis test, P . 0.05) ( Table 2 ). Only L. aurata and L. saliens had significantly different trophic levels between seasons in Strymon (H ¼ 13.53, df ¼ 2, P ¼ 0.001 and H ¼ 9.88, df ¼ 2, P ¼ 0.007, respectively) and C. labrosus in Richios (H ¼ 13.88, df ¼ 3, P ¼ 0.003). When the trophic levels between the two different locations were compared per species (samples from all seasons together), difference was found only for M. cephalus (U ¼ 22, P , 0.001).
When we plotted the data (plots not shown here) there was no clear linear relationship between the trophic level and fish size for any of the species. There was no general pattern of the effect of size class and season on the trophic level, but it instead varied between species and systems (Tables 3 & 6). For M. cephalus neither season nor size explained the variation in trophic level. In the rest of the species, either season or size played a role, but only for L. saliens in Strymon did both parameters explain significantly the variation in trophic level. In general in Richios, season had no importance, while in Strymon season and/or size class explained the variation of trophic level (Table 6 ). The slight increase in the trophic level of L. ramada was mainly from the first to the second size class, while there was a decrease in the third size class (Table 3) .
D I S C U S S I O N
Diet composition
The diets of juvenile Mugilidae in the two estuarine systems of Strymonikos Gulf consisted of 15 broad food categories, with specific food items prevailing in each species' diet. Our results agree with most of the other studies concerning Mugilidae species (Eggold & Motta, 1992; Bartulović et al., 2007; Koussoroplis et al., 2010) , however differences were also found (Bartulović et al., 2009) . Mugilidae fry are considered zooplanktophagous (Cardona, 2001; El-Ghobashy, 2009) , with a preference in copepods, cladocerans and Chironomidae (Gisbert et al., 1995 (Gisbert et al., , 1996 . Mugilidae species are known to Table 5 . Diet overlap between a pair of Mugilidae species that co-occur in each season and each estuarine system during the sampling period of the current study. C.l., Chelon labrosus; L.a., Liza aurata; L.r., Liza ramada; L.s., Liza saliens; M.c., Mugil cephalus. The higher values are in bold. Note: although L. aurata, C. labrosus and M. cephalus were present in autumn in Richios, in winter in Richios and in winter in Strymon respectively, they were not considered for the diet overlap calculations due to the low number of specimens with food in their stomach (N ¼ 2, N ¼ 2, and N ¼ 1, respectively).
Species
Strymon estuarine system Richios estuarine system Fig. 2 . Ordination of the Mugilidae species and season, based on the two first axes of the correspondence analysis performed on the fullness index of samples collected in the estuarine systems of Strymonikos Gulf (Strymon and Richios). Fig. 3 . Relationship between the prey-specific abundance (Pi) and the frequency of occurrence (% FO) of the food categories of the Mugilidae species collected in the estuarine systems of Strymonikos Gulf during the sampling period of the current study. The plots are based on the modified Costello graphical method (Amundsen et al., 1996) . An explanatory graph for the interpretation of the method is given. BPC, between-phenotype component to niche width; WPC, within-phenotype component (references in Amundsen et al., 1996) . det, detritus; phyt, microalgae; veg, aquatic vegetation; olig, Oligochaeta; chir, Chironomidae; clad, Cladocera; cop, Copepoda; anim, unidentified invertebrates; ins, unidentified insects; pol, Polychaeta; chaob, Chaoborus sp.; amp, Amphipoda; mys, Mysidacea; cirr, Cirripedia; dec, Decapoda.
change their feeding habits according to their life cycle, and a variety of food items have been found in their stomachs (for a review, see De Silva, 1980; Brusle, 1981; Cardona, 2016) . Differences with other studies could be attributed to different prey availability, different inter-species competition or different sizes or ages of fishes concerned. For instance, in the south-eastern Aegean Sea, L. ramada individuals (age 1-6 years) had the highest percentage (98%) of microalgae in their diet regardless of the season (Kasimoglu & Yilmaz, 2012) . In this study, the consumption of microalgae by L. ramada was much lower (only in spring in Strymon did it reach 43%), but also the specimens were younger (presumably less than 3 years when they first reach their first maturity (Koutrakis, 2011) ). Our data support Mugilidae's opportunistic character that has also been found by others (Bartulović et al., 2007; Lebreton et al., 2011) . The seasonal and spatial differences in diet composition of the same species support these findings, and also suggest that species change their diet according to food availability. Discrepancies in the diet composition between the two areas reflect differences in prey availability (Cabral, 2000) . Mugil cephalus, which is frequently caught in Richios in summer and autumn, had a higher feeding intensity and consumed a relatively higher percentage of microalgae. Microalgae seemed to be consumed more in Richios compared with Strymon, also by C. labrosus and L. saliens, possibly because this food source was more available in Richios. The high consumption of detritus in winter is possibly indicative of the limited food availability (Herder & Freyhof, 2006 ). This pattern is common, especially for omnivorous species, which consume detritus when their preferred food items are not available (Bowen, 1983) . Interspecific and intraspecific differences between different sampling periods and regions were also found by Almeida et al. (1993) and VerdiellCubedo et al. (2007a, b) . Lebreton et al. (2013) also found differences between summer and spring in the stable isotope values of Liza aurata and L. ramada juveniles.
Consumption of microalgae or detritus could also be accidental while preying on benthic macroinvertebrates. This could be the case, for instance, for Chelon labrosus which consumes both microalgae and amphipods in high percentage (especially in autumn in Strymon and in summer and autumn in Richios), but rather not for M. cephalus, which, especially in summer and autumn in Richios, feeds almost exclusively on microalgae. The absence of linear relationships between microalgae/detritus and the benthic prey items implies intentional consumption of microalgae/detritus.
Diet also differed between sizes, as was found from the volumetric composition analysis. The contribution of microalgae was increased in the diet of the large class of three species, i.e. C. labrosus, L. ramada and L. saliens, but in some cases (e.g. in L. ramada in Richios) this was also due to the seasonal change. A similar shift in diet from microcrustaceans to microalgae was noted for L. aurata, L. ramada and L. saliens by Albertini-Berhaut (1973 , 1975 . Koussoroplis et al. (2010) also found a shift from planktonic to benthic food with the increase of the size of L. saliens juveniles. Ontogenetic diet shift to higher trophic level was also recorded with stable isotope analysis for juveniles of L. aurata and L. ramada (Lebreton et al., 2013) . The diet of L. ramada in this study contains more animal prey compared with almost exclusively microalgae and debris that was found for adult specimens in a Portuguese estuary (Almeida, 2003) . For M.
cephalus consumption of animal prey decreases while consumption of phytoplankton increases and after reaching a total length of 50 mm they become exclusively vegetarian (De Silva, 1980 and references therein) . As the permanova showed, both season and size are explaining the variation in diet, therefore it cannot always be clear if the differences in diet are ontogenetic or due to the seasonal differences in prey availability. Future studies taking into consideration the prey availability could better interpret the species diet preferences.
Chelon labrosus, L. saliens and M. cephalus showed the highest feeding intensity during summer and autumn when they were the most abundant in the total catches (Koutrakis, 2004) . The higher presence and higher feeding intensity of the aforementioned species during summer and autumn may lead to the deduction that more food was available during that period. The higher feeding intensity could also be attributed to their need to compensate for the energy lost from migration. The Mugilidae species in the area have successive reproduction periods, and thus, when their feeding migration is towards the estuarine systems, different peaks of abundance are observed (Koutrakis, 2004) . The co-occurrence of no more than two or three species at a time increases the utilization of available food and reduces competition.
In addition to food availability, environmental parameters influence feeding habits. Temperature and salinity are among the most important factors, and they usually have a negative effect on feeding intensity (Williams & Williams, 1991; Jardas et al., 2004; Hammerschlag et al., 2010) . Our results do not show a clear pattern of salinity having a negative effect. However, in all cases where there was significant difference between the low and high salinity stations, the higher fullness index was reported in the less saline location. The results of the current study show that the three species have a higher feeding intensity in summer and autumn, when the water temperature is relatively higher. This pattern is also registered for other species (Vassilopoulou, 2006) and feeding intensity declines dramatically in winter for Mugilidae species, as summarized by Cardona (2016) . Feeding intensity has also been correlated with fish size (Daly et al., 2009) , but in the current study, the range of the total length values did not differ significantly between seasons. Therefore, length plays a relatively small role in feeding intensity.
The optimal foraging theory predicts that diet breadth increases when food is scarce (Schoener, 1971) , and dietary breadth is known to increase when stomach fullness decreases (e.g. Vassilopoulou, 2006) . However, similar patterns for the fullness index and the number of food items were found, as shown in the correspondence analysis. Food is probably not a limitation factor in the Strymonikos estuarine systems, as diet breadth did not increase when the fullness index decreased; thus, the latter is probably most influenced by factors other than food.
Diet overlap
Diet overlap among co-existing species is a valuable measure that facilitates the interpretation and understanding of the structure of fish assemblages. The high diet overlap between L. saliens and M. cephalus, as measured using Schoener's index, is due to the consumption of a high amount of microalgae, especially in the Richios estuarine system. The aforementioned species had the highest feeding intensity and the highest overlap for the same seasons, probably because of the lack of strong trophic competition in this pair of species. Most of the species exhibited a moderate or low diet overlap in some seasons, because they do not share common trophic niches or they do not have a spatiotemporal overlap. Additionally, a difference in species or size of species constituting the same broad food category, such as unidentified insects, could occur. Identification was difficult, however, because many of these animals were well digested. High similarity in the diet of juvenile sympatric Mugilidae species has been recorded in other cases but differences were also revealed by isotopes or when considering particle size preferences (reviewed by Cardona, 2016) . In general, we found lower diet overlap compared with that found between the same species in Ebro Delta, in Spain (Gisbert et al., 1995) . However, it should be noted that the diet overlap was calculated with a different index, fishes were of smaller size and all seasons were lumped in the study in Spain.
As the diet overlap is not high between Mugilidae species in the estuarine systems in Strymonikos Gulf, food probably cannot be considered a strong factor that regulates the assemblage of Mugilidae species. However, in addition to food, environmental factors such as salinity are considered to have important effects on habitat selection (Cardona, 2006) . According to Cardona et al. (2008) , the structure of grey mullet assemblages inhabiting Mediterranean estuaries is determined by the salinity and by competitive interactions at the fry stage. Resource partitioning is also affected by trophic separation and spatial and temporal segregation (Ross, 1986) .
Feeding strategy
The study of the feeding strategy (Costello method, modified by Amundsen) provides additional information on the feeding strategy and behaviours of species, and such information cannot usually be obtained solely through the volumetric method of diet analysis. Even though different food items were consumed by the studied species, the feeding strategy in four of them showed a rather similar pattern. Mugil cephalus was the most specialized feeder, with a preference for microalgae. Fry of M. cephalus also showed specialization in an estuarine area in Egypt, although there it consumed mostly zooplanktonic species (El-Ghobashy, 2009) as it was estimated using the frequency of occurrence method, which may overestimate prey items which are small in size. However, also in this study in Strymon river individuals of the first size class (comparable to those in Egypt) had a considerable amount of zooplankton groups (copepods and cladocerans). The feeding strategy of the rest of the species showed varying degrees of specialization at an individual level and of generalization in resource use. This generalization can be a potential mechanism for the coexistence of competitive species (Gabler & Amundsen, 2010) . As was expected, L. aurata seems to be a competitive species with generalized feeding strategy in population level and low diet overlap with the other species.
The fact that the multitude of food items within the diet seasonally changed for most of the studied species shows the flexibility of their feeding behaviour. The diet of juvenile striped bass (Morone saxatilis) in an estuary showed flexibility associated with prevailing salinity patterns, which may be an important mechanism in lowering juvenile mortality rates below the levels of earlier stages (Bounton & Zion, 1981) .
The graphs of the feeding strategy reflect the general pattern of species' strategy, however they cannot always be representative of the species' diet in each estuarine system and each season or size class as, due to the species' high mobility, uneven numbers of specimens were analysed per system or season.
Trophic levels
The variations in trophic levels that were calculated for the species in each season and estuarine system in some cases reflect the variations in their feeding habits, as they were described with the volumetric diet composition. For example, L. aurata had little variation in its trophic level, although the diet composition differed between seasons and systems. Apparently, the species can be feeding in the same trophic level but with different food items, probably choosing them according to their availability. Mugilidae are usually considered as low trophic level species, but here, values greater than 3 were recorded. This result agrees with Lebreton et al. (2011) , who also recorded a high trophic level (at least secondary) for Mugilidae. Little seasonal variation in trophic levels was found, in contrast to Vinagre et al. (2012) who found that the trophic level, calculated with stable isotopes, of L. ramada may change by one trophic level between seasons.
In our study, there was no clear relationship found between the trophic level and the length for most of the species. There was a slight tendency of positive relation in L. ramada which agrees with Lebreton et al. (2013) who found higher stable nitrogen (d 15 N) values (indicative of the trophic level) for larger fishes. In general, from our data, a general pattern cannot be extracted for the variations of trophic level according to season, size or location. This also shows the opportunistic character of the species that seem to use the available resources each time.
C O N C L U S I O N
In conclusion, the Mugilidae in the Strymonikos estuarine systems do not seem to compete for common resources, probably because the species do not have a spatiotemporal overlap, enough food is available, or they utilize different resources. However, it cannot be excluded that their distribution is affected by food availability, as suitable food is among other factors (e.g. salinity, substratum, turbidity) that influence species distribution (summarized by Koutrakis, 2016) . The results of the present study represent the first data on diet composition, feeding strategy and diet overlap between coexisting juveniles of the Mugilidae species in the estuaries of Strymonikos Gulf. These data are applicable as a reference for future comparative studies and for fishery management and conservation in the area. The data from the present study can also be useful in trophic models of aquatic ecosystems (e.g. Christensen & Pauly, 1992; Walters et al., 1997) . A drawback of our study is that the sample size was not sufficient to make all analyses possible per species, season, location and size at the same time. However, our results contribute to the better understanding of the complex interactions between coexisting juvenile fishes and their use of estuarine systems for nurseries. Follow-up studies on the feeding habits of juvenile Mugilidae species in the area (e.g. investigation of possible changes) could be supported by modern techniques of feeding ecology, such as stable isotope analysis (Araújo et al., 2007; Lebreton et al., 2011 Lebreton et al., , 2013 or fatty acid analysis (Koussoroplis et al., 2010) , that can provide integrated information on longer-term diets.
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